Photoreceptor damage and eye pigmentation: influence on the sensitivity of rat pineal N-acetyltransferase activity and melatonin levels to light at night.
The threshold of light irradiance capable of inhibiting nighttime pineal serotonin N-acetyltransferase (NAT) activity and melatonin content, and the importance of intact photoreceptors and eye pigmentation on these changes, were investigated in the rat. Groups of intact albino and black-eyed rats and albino animals with light-induced photoreceptor damage were studied in the dark period before, and after 15 and 30 min of exposure to either 0.0005, 0.175 or 3.33 microW/cm2 irradiance of light. In animals with photoreceptor damage, the sensitivity of the pineal gland to light decreased so that only the highest irradiance tested (3.33 microW/cm2) was capable of totally inhibiting pineal NAT activity and melatonin levels. In one study, pineal NAT and melatonin levels in intact albino rats were inhibited by all three irradiances studied. In a second experiment, albino and black-eyed animals behaved identically, only responding with a depression in pineal NAT and melatonin after exposure to light irradiances of either 0.175 or 3.33 microW/cm2. In conclusion, the lowest irradiance of cool white light capable of inhibiting pineal NAT and melatonin in albino rats is around 0.0005 microW/cm2. At the irradiances studied, photoreceptor damage influences the response of pineal NAT and melatonin to acute light exposure at night. On the other hand, eye pigmentation does not seem to have a major effect on the nighttime inhibition of the pineal by light.